Vero cell surface proteoglycan interaction with the microneme protein NcMIC(3) mediates adhesion of Neospora caninum tachyzoites to host cells unlike that in Toxoplasma gondii.
Neospora caninum and Toxoplasma gondii are characterised by a very low host cell specificity, thus they are able to infect a wide range of different cells in vivo and in vitro. Infection of the host cell by tachyzoites is a process which is preceded by adhesion onto the host cell surface. The receptors on the host cell surface which would allow N. caninum to establish a physical interaction have not been investigated so far. Here we report the role of host cell surface proteoglycans as receptors for the adhesion of N. caninum tachyzoites to Vero cell monolayers. We found that N. caninum tachyzoites, similar to T. gondii tachyzoites, can bind to sulphated proteoglycans which naturally occur on the surface of mammalian cells, including heparin/heparan sulphate, chondroitin sulphates, as well as to the artificially sulphated glycosaminoglycan dextran sulphate. Although removal of heparan sulphate from the host cell surface results in decreased adhesion of T. gondii tachyzoites, binding of N. caninum tachyzoites is not affected by this treatment. Conversely, enzymatic removal of chondroitin sulphate A, B and C decreases N. caninum adhesion but does not affect T. gondii binding to Vero cells. Thus, T. gondii and N. caninum tachyzoites exhibit differential adhesive properties with regard to host cell surface glycosaminoglycans. Additional experiments employing Triton X-100 solubilised NcSRS2 and NcMIC3 showed that NcSRS2 binds to the host cell surface, but not through those sulphated glycosaminoglycans investigated in this study. In contrast, NcMIC3 binding to the host cell surface is dramatically influenced by these modifications. Further experiments showed that the NcMIC3 adhesive motif comprised of four consecutive epidermal growth factor-like domains expressed as a recombinant protein exhibits a high binding activity for sulphated glycosaminoglycans. These results suggest that host cell surface proteoglycan interaction of N. caninum differs from that observed for T. gondii, and that the epidermal growth factor-like adhesive motif in NcMIC3 could be involved in this process.